Supplementary

Supplementary Methods: 
Histopathological evaluation
Two biopsies were taken in the esophagus 2cm above the Z-line during gastroendoscopy, avoiding all obvious erosions. All specimens were fixed in 10% buffered formalin, dehydrated in a graded series of alcohols and embedded in paraffin. Thereafter, 4μm sections were cut and routine H&E staining was performed.

Localization and quantitation of claudin1, claudin3 and occludin in the esophageal epithelium were carried out with immunohistochemistry. Intraepithelial CD3+ T lymphocytes and mast cells were also identified immunohistochemically. Four μm cross sections were deparaffinized and rehydrated, and antigens were unmasked by heating in 10 mM sodium citrate solution (pH 6). Sections were incubated with 3% H2O2 to block endogenous peroxidase activity and then incubated in blocking buffer containing 10% goat serum. Primary antibodies used in this study were rabbit polyclonal anti-claudin1 (1:200; Abcam Ltd, ab15098), rabbit polyclonal anti-claudin3 (1:100; Abcam Ltd, ab15102), rabbit polyclonal anti-occludin (1:100; Abcam Ltd, ab31721), rabbit polyclonal anti-CD3 (1:150; DakoCytomation, A0452) and mouse monoclonal anti-tryptase (1:500; Abcam Ltd, ab2378). Sections were incubated overnight in primary antibodies at 4°C. Visualization of positive reactions was obtained by incubation of sections with secondary antibody (Dako EnVision™ Detection Kit, Rabbit/Mouse GK500705/10, DakoCytomation). A negative control consisting of the omission of the primary antibody was performed for each case. All sections were imaged and captured using a Nikon E600 light microscopy and with a digital camera system.
Variations of baseline values 

Variations of baseline values over the entire length of esophagus and throughout the 24 test hour period are shown in Supplementary Figure 1. We chose baseline values at site z5 from 10:30am for the rest of the baseline analyses. Baseline from z5 (5cm above LES) were selected primarily because there the pH electrode could be used to ensure baselines came from periods where pH>6, thus avoiding the effect of residual acid coat on the epithelium. It was assumed that baseline values taken in the morning (at 10:30am, 1h after placing the catheter, up-right position) would be less influenced by ingestion of food. In histopathologic analysis, biopsies were taken at 2cm above the Z-line, it seems better to analyze baselines from a lower site (z6, 3cm above LES). However, analysis of baselines between z5 and z6 showed no significant difference (see Supplementary Figure 1). Moreover, good correlation was found between these two sites (r=0.81), showing it was reasonable to use baseline values at z5. 
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(a) Illustration of baseline value acquirement (from z1 to z6) in period with pH >6 in MMS software. 
(b) Illustration of variations in baseline values throughout the esophagus (z1, z2, z3, z4, z5 and z6) and over a 24 hour period (around 10:30am, 4:30pm and 00:30am). Each dot represents mean baseline value of all 263 individuals at given sites and time points. Each line represents values for the corresponding electrode in (a) of the same color. At 10:30am, mean baselines in z1 and z2 were significantly higher than mean baselines in z3, z4, z5 and z6 (all p<0.05), and there was no significant difference in z5 and z6 baselines. At site z5, the mean baseline at 10:30am was significantly lower than the mean baselines at 4:30pm and 00:30am (p=0.002 and p=0.006).

(c) At 10:30am, baselines at site z5 (5cm above LES) correlated well with the baselines at site z6 (3cm above LES) (r=0.81, p<0.001, n=263).
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In comparing the ICS selected for measurement under LM (immersion objective 100×) and TEM (magnification 2500×), there apparently was no great difference in choosing and measuring ICS as long as sections were well prepared. Photomicrographs under LM showed narrow (a) and wide (b) ICS measured in this study.  Photomicrographs under TEM showed narrow (c) and wide (d) ICS measured in a former ICS study of rat esophagus.
